Biotin-conjugated reagents as site-specific probes of membrane protein structure: application to the study of the human erythrocyte hexose transporter.
A novel labeling procedure using biotin-conjugated protein-modifying reagents has been employed to study the structure and function of the human erythrocyte hexose transporter. The carbohydrate moiety of the isolated, reconstituted transporter was labeled by using galactose oxidase/biotin hydrazide. Cysteine residues, which are essential for transporter function, were tagged with a biotin-conjugated maleimide. Labeling with this reagent inhibited the binding of cytochalasin B to the transporter. Following sodium dodecyl sulfate-gel electrophoresis, labeling of the transporter and its proteolytic fragments was detected by Western blotting and probing with alkaline phosphatase-conjugated avidin. After tryptic cleavage of the transporter into two membrane domains, preparations reacted with galactose oxidase/biotin hydrazide were labeled on the 25-kDa glycosylated fragment, but not on the carbohydrate-free 19-kDa peptide. Biotin-maleimide-labeled cysteine residues on both peptides. Transporter polypeptide was fragmented more extensively using Staphylococcus aureus V8 protease. Limited digestion produced a broad band of 30-50 kDa and sharper bands of 23 and 21 kDa. More extensive digestion resulted in the disappearance of the 23-kDa peptide and the appearance of sharp bands of 20, 19, 17, 13, 11, 8, and 7 kDa. Biotin label introduced with galactose oxidase/biotin hydrazide was found on the broad 30-kDa band, confirming its identity as a glycopeptide. All of the peptides weighing more than 11 kDa contained cysteine residues labeled with biotin maleimide, while the 8- and 7-kDa peptides were unlabeled. These results demonstrate the potential usefulness of biotin-conjugated reagents as site-specific probes of membrane protein structure.